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(54) MULTIBEAM DEVICE 

(57)Abstract: 

PURPOSE: To provide a multibeam device which does 
not reduce profitability even if the transfer speed is 
increased. 

CONSTITUTION: Since the tracking error is detected 
by the signal obtained from a tracking detector 9 and 
a tracking error detecting circuit 14, a grating 4 is so 
rotated that the error is eliminated. Since stable 
tracking is available by the method even if one beam 
is split into plural beams, signal sequences of plural 
tracks are simultaneously reproduced by one optical 
system, and the transfer speed is increased. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

-1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which, can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Multi-beam equipment which is characterized by providing the following and which 
carries out record reproduction of the data on a medium using two or more light beams. The 
beam division element which divides a single beam into two or more beams. The beam division 
element mechanical component which rotates the aforementioned beam division element. The 
offset detector which calculates the amount of tracking offset by movement of the 
aforementioned beam division element The TORRAKKINGU detector which detects the 
amount of tracking gaps, the tracking-error detector which detects a TORRAKKINGU error 
from the output of the aforementioned TORRAKKINGU detector, the arithmetic circuit which 
calculates the difference of the aforementioned offset detector output signal and the output 
signal of the aforementioned tracking-error detector, and the grating roll control circuit which 
controls the rotation of the aforementioned beam division element mechanical component 
based on the output of the aforementioned arithmetic circuit. 

[Claim 2] Multi-beam equipment characterized by a beam division element being a grating in 
multi-beam equipment according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the record reproduction method of an optical 

disk of having used the multi-beam. 

[0002] 

[Description of the Prior Art] Conventionally, the light which came out of semiconductor laser 
is narrowed down to one point of an optical recording medium, and is irradiated using optical 
system, the reflected lights from one point are collected with optical system, it leads to an 
optical detector, change of the optical intensity of the reflected light and the polarization 
direction is caught on an optical detector, and the optical disk unit which reproduces the 
signal recorded on one of them is indicated by JP,1 -245433,A etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since such conventional equipment was 
able to reproduce only one signal sequence with one optical system, the transfer rate was 
restricted by the reproduction speed decided by track recording density and the rotational 
frequency. For this reason, although the multi-beam method which accesses two or more 
trucks simultaneously could be considered using two or more semiconductor laser in order to 
reproduce simultaneous from two or more trucks, it had that laser diodes are two or more 
need and the technical problem said that control becomes complicated since it is necessary 
to control the luminescence intensity of each laser diode individually, and economical 
efficiency becomes bad. For this reason, conventional'equipment had the technical problem 
that economical efficiency will become bad, when it was going to improve the transfer rate. 
[0004] this invention was made in view of such a situation, and even if it raises a transfer 
rate, it offers the multi-beam equipment to which economical efficiency is not reduced.' 
[0005] 

[Means for Solving the Problem] The beam division element which divides a beam with a 
single this invention into two or more beams in order to solve such a technical problem, The 
beam division element mechanical component which rotates a beam division element, and the 
offset detector which calculates the amount of tracking offset by movement of a beam 
division element, The TORRAKKINGU detector which detects the amount of tracking gaps, 
and the tracking-error detector which detects a TORRAKKINGU error from the output of a 
TORRAKKINGU detector, It has the arithmetic circuit which calculates the difference of an 
offset detector output signal and the output signal of the aforementioned tracking-error 
detector, and the grating roll control circuit which controls the rotation of the aforementioned 
beam division element mechanical component based on the output of an arithmetic circuit 
[0006] 

[Function] Since the signal and the tracking-error detector 14 which were obtained from the 
tracking detector 9 show a tracking error, a grating 4 is rotated so that the error may be lost 
By this method, since tracking can be stably carried out even if it divides one beam into 
plurality, the signal sequence of a multiple track can be simultaneously reproduced with one 



\ optical system, and a transfer rate can be improved. 
\ C0007] 

* {Example] The drawing 1 view is a block diagram showing the first example of this invention. 
The objective lens with which one forms an optical disk among drawing and 2 forms the beam 
spot on an optical disk 1, the beam splitter from which 3 separates output light, and 4 are the 
.beam division elements which used the grating, and divide into a multi-beam the light which 
was sent out from laser 6 and was orthopedically operated in the beam plastic surgery 
section 5. 

[0008] The 2nd beam splitter from which 7 separates a focal system and a data system, The 
TORRAKKINGU detector with which 8 detects a collimate lens and 9 . detects an. off-track, 
The grating mechanical component which 10 makes rotate the optical axis for a grating 4 as a 
center, The grating drive circuit where 1 1 drives the grating mechanical component 10, The 
displacement detecting element to which 12 detects the variation rate of a grating 4, and 13 
An offset detector, The TORRAKKINGU error detector which detects a tracking error based 
on the signal with which 14 is obtained from the tracking detector 9, The arithmetic circuit 
where 15 asks for the difference of the output signal of the offset detector 13 and the output 
signal of the TORRAKKINGU error detector 14, and 16 are gratirig roll control circuits. 
[0009] Hereafter, operation of this example is explained. It is orthopedically operated by 
parallel light in the beam plastic surgery section 5, and the light outputted from laser 6 is 
divided into two or more beams by the grating 4 ( drawing 1 shows the example divided into 
five beams). The divided light passes a beam splitter 3 and is condensed by the 
predetermined truck of the record layer on an optical disk 1 with an objective lens 2. 
[0010] the reflected light from an optical disk 1 changes a direction by beam SUPURITA 3 — 
having (1/4 well-known wavelength plate being inserted, or PBS being used, in order to 
change a direction) — a collimate lens 8 — a passage — the tracking detector 9 — an 
electrical signal — changing — having . In addition, although detected with the light 
separated by the 2nd beam splitter 7, the well-known method is sufficient as a focal signal 
required for detection of an actual signal, and a data signal, and they omit a publication here. 
[001 1] Here, as shown in drawing 2 , the truck is formed in the record layer of an optical disk 
1, and the curvature of a truck is changing on. the inner circumference and the periphery of 
an optical disk 1. Moreover, in order to secure the interval of the beam spot, the alignment 
direction of a beam-spot train is arranged in the direction of slant, as shown in drawing 2 . 
Since it is arranged at equal intervals, supposing near the center section of the truck 
formation field (near between inner circumference and peripheries) is in the on-truck state 
about all trucks by the inclination shown by the dotted line, it is necessary to make the beam 
spot into an inclination looser than the position shown by the dotted line as a beam-spot 
train is leaned from the position shown by the dotted line as shown in (a), and shown in (b) 
outside by the inner-circumference side of a truck. 

[0012] For this reason, inner circumference and a periphery can put beam trains, such as the 
outside beam A, the central beam B, and the inside beam C, on the truck on an optical disk 1 
on a truck by rotating the grating 4 shown in drawing 1 by the grating mechanical component 
10. 

[0013] However, although the zero of the truck error signal at the time of an on-truck will not 
change even if it changes inner circumference, an inside periphery, a periphery, and a position 
about the central beam B in the tracking detector 9, as shown in drawing_3 if a grating 4 is 
rotated, if inner circumference, an inside periphery, a periphery, and a position, are changed 
about the outside beam A and the inside beam C, the zero of the truck error signal at the 
time of an on-truck will change. 

[0014] Then, in the TORRAKKINGU error detector 14, the rotation signal of a detection beam 
train is made using the difference of two current-beam-position signals out of beams, such 
as the beam A of the outside from the tracking detector 9, the central beam B, and the inside 



; beam C. Moreover, the variation rate of a grating 4 is detected by the displacement detecting 
. element 12 of a grating, and the zero amendment signal of tracking when the aforementioned 
• current beam position changes by the offset detector 13 is generated. 
[0015] The rotation signal of a detection beam train and the zero amendment signal of the 
aforementioned tracking are inputted into an arithmetic circuit 15 f and the rotation signal of 
the true beam train which oppressed the influence by grating rotation in the arithmetic circuit 
is generated. The. rotation signal of a true beam train is inputted into the grating roll control 
circuit 16, and a grating is rotated. Thus, in every optical disk radial position, a multi-beam 
train can be positioned centering on a truck. 

[0016] (The 2nd example) Drawing 4 shows the 2nd example of this invention, and has 
obtained the variation rate of a grating from the grating roll control circuit as compared with 
the 1st example. Fundamental operation is the same as that of an example 1 . As an example • 
near this example, you may act as the monitor of the drive current of a grating drive circuit. 
By taking such composition, the rotation of a grating 4 cannot be detected mechanically but 
can be detected electrically. 

[0017] (The 3rd example) Drawing 5 shows the 3rd example of this invention, and it differs in 
that the tracking detector 9 is rotated by the variation rate of a grating as compared with the 
1st example. Fundamental operation is rotating the tracking detector 9 in accordance with 
rotation of a grating 4. In the above example, although the example of only a grating rotation 
signal was shown, a tracking-error output can also be rectified. Moreover, it may combine and 
the above example may be used, even if it uses independently. 

[0018] Next, an example is shown about the composition of each part article. Drawing 6 
shows the example of the grating which forms a multi-beam from one beam. A narrow slot as 
shown in an enlarged view on the surface of a grating, a thick slot or a narrow land, and a 
thick land are formed by turns, and interference of light is generated. The diffracted light 
which has qualitatively the optical intensity distribution which spread by the narrow slot is 
made, the diffracted light is divided and the beautiful multi-beam of an output and a 
distribution is obtained by the thick slot 

[0019] Diffraction direction thetam (m is ** integer) of a multi-beam can be found by the 
next relation as the thick grating flute width d1 and wavelength lambda of light. 
If d1 sinthetam=mlambda and a narrow grating flute width are set to d2, the number of multi- 
beams will serve as about 2d1/d2. A multi-beam shall be formed, in addition it may be based 
on the grating of a reflex, and an optical waveguide. 

[0020] A view 7 shows the TORRAKKINGU detector 9 for multi-beams, and an example of 
the TORRAKKINGU error detector 14. the TORRAKKINGU detector 9 — Detectors 91a, 91b, 

92a, and 92b — it consists of and each pair of a, such as Detectors 91a arid 91b, and b 

detects the position of one beam Each beam is positioned in optical disk top 1 truck by the 
difference of the signal of a and b. Then, it asks for the difference of detector 91a and 
detector 92b with amplifier 142, and asks for the difference of detector 95a and detector 95b 
with amplifier 141. Therefore, a grating rotation signal is acquired from the difference 
component of amplifier 142 and amplifier 141, and an off-track signal is acquired from an 
addition component. 

[0021] Although the example using two beams (the 1st and the 5th) as an example of signal 
processing of a truck king detector was shown, things cannot be overemphasized that what is 
necessary is just two or more in the combination of every beam. However, what is necessary 
is just to give well gain offset of a grating rotation signal and an off-track signal so that it 
may be proportional to distance from a center position although the influence by .grating 
displacement changes if based on the combination of a beam. Moreover, the form of a . 
detector may be doubled with rotation of not only a rectangle but a beam, and you may form 
in a sector. 

[0022] what shows another example concerning [ drawing 8 ] a part of TORRAKKINGU error 



; detector it is — a grating — a variation rate — changing and adding the gain of the 
. output of a detector based on a signal — the output from each detector pair. — a grating — 
• .the error by the variation rate is removed Moreover, it is a good example to divide a detector 
oair still more finely and to calculate.it from two division, in this case. It can also use 
combining drawing 7. and drawing 8 . Drawing 9 and drawing 10 show the example of the rolling 
.mechanism of a grating, and rotate a grating by the ultrasonic motor or the piezo-electric 
element. Drawing 1 1 may show the example of the rolling mechanism of another grating, and 
may drive it with drives, such as a coil and a magnetic circuit, using the axis of rotation. In 
this case, not only a round shape but a grating may be square. Moreover, you may balance 
weight focusing on the axis of rotation. Drawin g 1 2 shows the example of the rolling 
mechanism of a tracking detector, and rotates a grating by the ultrasonic motor or the piezo- 
electric element. It may combine and the example shown above may be used, even if 
independent. 
[0023] 

[Effect of the Invention] As explained above, since this invention can carry out the tracking 
of each beam stably while dividing one beam into plurality, it can reproduce the signal 
sequence of a multiple track simultaneously with one optical system, and can realize high- 
speed data transfer. Moreover, stable reproduction can be aimed at, even if it brings a 
different medium, since a beam-spot position is detected and the on-truck of each beam 
spot can be carried out correctly. 
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DESCRIPTIPN OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing one example of this invention 

[D rawin g_2] Drawing showing the tracking state of the inner circumference of a truck, and a 
periphery 

[Drawing 3] The graph which shows the relation between a radial position and an off-track 
output 

[Drawing 4] The block diagram showing the 2nd example of this invention 
[ Drawin g 5] The block diagram showing the 3rd example of this invention 
[Drawing 6] Drawing showing the detail of a grating 

[Drawing 7] Drawing showing the detail of a tracking detector and a tracking-error detector 
[Drawi ng_8] Drawing showing other examples of a tracking detector and a tracking-error 
detector 

[Drawing 9] Drawing showing a grating mechanical component 

[Drawing 10] Drawing showing other examples of a grating mechanical component 
[ Drawing 11] Drawing showing other examples of a grating mechanical component 
[ Drawing 12] Drawing showing the example of the rolling mechanism of a tracking detector 
[Description of Notations] 

1 Optical Disk 

2 Objective Lens 

3 Beam Splitter 

4 Grating 

5 Beam Plastic Surgery Section 

6 Laser 

7 2nd Beam Splitter 

8 Collimate Lens 

9 TORRAKKINGU Detector 

10 Grating Mechanical Component 

1 1 Grating Drive Circuit 

12 Displacement Detecting Element of Grating 
1 3 Offset Detector 

14 TORRAKKINGU Error Detector 

15 Arithmetic Circuit 

16 Grating Roll Control Circuit 
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